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An airbag arrangement comprises a steering wheel 4 mounted by means of a hub 3 to a steering column 



1, an airbag unit 20 having a housing 21 containing a gas generator 23 and airbag, engagement means 11 on 
the hub of the steering wheel and co-operating engagement means 29 on the airbag unit. The engagement 
means 11 on the hub have faces 14 which face towards the steering column in the direction of the axis of the 
steering column. The engagement means 29 carried by the airfoag unit have faces 32 which face away from the 
steering column in the direction of the axis of the steering column. The engagement means 29 carried by the 
airbag unit are adapted to be brought into engagement with the engagement means 1 1 carried by the steering 
wheel, when the air-bag unit is mounted on the steering wheel with a movement in a plane perpendicular to 
the axis of the steering column. 
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PATENTS ACT 1977 

P 1 2068B-NHF/TMC/sed 

Improvements In 0r Relating To-^-^ 

THIS INVENTION relates to an airbag arrangement. 

It has been proposed to provide an airbag unit which is mounted on and 
connected to the hub of a steering wheel. During inflation, such an airbag 
undergoes rapid acceleration in a direction along the axis of the steering 
columri supporting the steering v^eel, and consequently momentum is imparted 
to the fabric of the bag and the gas wifliin the bag. The momentum which the 
airbag has, at foil inflation, causes high axial outward forces to be applied to 
the connectors between the airbag unit and the steering wheel. 

Traditional snap-joint connectors used to attach airbags to a steering 
wheel may be subject to failure whai high forces are applied. US-5,380,037 
discloses an arrangement in which an airbag unit has a plurality of downwardly 
extending legs. Each leg has a horizontally extending slot formed in one side 
of the leg. The leg is passed through a hole in a horizontal plate. There is a 
spring in the form of an elongate wire element located beneath the plate. As 
the leg passes through the hole in the plate, the spring is biased so that part of 
die spring moves horizontally into the slot in the leg, thus locking the leg in 
position, with a snap action. 

The disadvantage of this arrangement is that the wire elements are not 
particularly stiong, and when the airbag is fully inflated, the force applied to 
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the legs may break the wire elements, with the result that the airbag unit breaks 
free of the steering wheel. 

According to this invention there is provided an airbag arrangement 
comprising: a steering wheel mounted by means of a hub to a steering colunm; 
an airbag unit having a housing, the housing containing a gas generator and 

airbag; engagement means on the hub of the steering wheel and co-operating 

J- 

engagement means on the airbag unit; the engagement means the hub having 
faces which face towards the steering colunm in the direction of the axis of the 
steering column: the engagement means canied by the airbag unit having faces 
which face away from the steering colunm in the direction of the axis of the 
steering column; the engagement means carried by the airbag unit being 
adapted to be brought into engagement with the engagement means carried by 
the steering wheel, when the air-bag unit is mounted on the steering wheel with 
a movement in a plane perpendicular to the axis of the steering colimm. 

Preferably locking means are provided to secure the air-bag unit in 
position when mounted in the steering wheel. 

Conveniently the locking means comprise two elements adapted to 
engage each other to secure the air-bag in position, the elements being carried 
respectively by the steering wheel and the air-bag unit, one element being 
carried by a flexible element to provide a snap action. 

Preferably the engagement means on the hub of the steering wheel 
comprise a plurality of upstanding supports, each carrying a projection having 
an under-suiface which extends perpendicularly to the axis of the steering 
column and having said faces which face towaids the steering column and the 
engagement means on the air-bag unit comprise a plurality of depending legs. 
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each caiTying a projection having an upper surface which extends 
perpendicularly to the axis of the steering column and having said faces which 
face away from the steering column. 

Advantageously one set of engagement means are provided with 
struts extending from the free cdg&of each projection to the means carrying the 
projection. 

In an alternative embodiment the hub defines rwo spaced apart 
walls having channels therein, one side wall of each channel defining die 
engagement means on the hub of the steering wheel, and the air-bag unit is 
provided with engagement means in the fonn of flanges engageable with said 
channels. 

Preferably the movement in a plane perpendicular to the axis of the 
steering column is effected by sliding the engagement means carried by the air- 
bag with respect to the engagement means carried by the steering wheel. 

Conveniently the air-bag unit, when mounted on the steering wheel is 
moveable axially of the steering column a spring being located between the air- 
bag unit and the steering wheel, to provide a spring force resisting the axial 
movement of the air-bag unit. 

Preferably the spring force provided by the spring 2-6 N. 

Conveniently electrical constant means which form part of an electrical 
circuit are provided, so that depression of the air-bag unit against the spring 
completes the electrical circuit. 
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In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings in 
which: 

Figure 1 (a) is a sectional side view of part of a steering wheel and an 
airbag unit in an un-engaged condition; 

Figure 1 (b) is a sectional side view of part of the steering wheel and 
airbag unit in an aligned condition; 

Figure 1 (c) is a section side view of part of the steering wheel and 
airbag unit when in an engaged condition; 

Figure 2 (a) is an enlarged, diagrammatic sectional side view of part of 
an alternative embodiment of the steering wheel and air-bag unit as shown in 
Figure 1 (a) in an unengaged position; 

Figure 2 (b) is an enlarged, diagrammatic sectional side view of the 
steering wheel and air-bag unit as shown in Figure 2 (a) in an aligned 
condition; 

Figure 2 (c) is an enlarged, diagrammatic sectional side view of the 
apparatus as shown in Figure 2 (a); in an engaged condition 

Figure 3 (a) is an enlarged perspective view of the engagement means 
carried by a steering wheel and an anbag unit of the type described with 
reference to Figure 2; 



Figure 3 (b) is a perspective view of the engagement means of Figure 
3 (a) in an aligned condition; 

Figure 3 (c) is a perspective view of the engagement means of Figure 
3-(a) in-an engaged condition; and 

Figure 4 is a schematic view from above of an airbag unit» as described 
in Figure 2, in position within the steering wheel, and 

Figure 5 is sectional side view of part of the airbag unit and steering 
wheel shown in Figure 4 

Referring initially to Figure 1 of the accompanying drawings, there is 
shown a steering colunm 1. The upper part of the steering colunm 1 is received 
within a cylindrical boss 2 forming part of the hub 3 of a steering wheel 4. The 
hub 3 supports a series of radially extending spokes 5 which terminate at the 
rim 6 of the steering wheel. The outer part of the steering wheel is sheathed 
with a resilient material 7. 

The hub 3 of the steering wheel 2 comprises a hollow housing 8 with a 
planar upper surface 9 extending perpendicularly to the axis of the steering 
column 1. The upper surface 9 is provided with an opening 10 which provides 
access to the interior of the housing 8. 

The upper surface 9 of the housing 8 is provided with engagement 
means 1 1 constituted by a plurality of upstanding supports 12 each carrying a 
projection 13 extending paiallel to the upper surface 9 of the housing 8. Each 
projection 13 extends in a conunon direction relative to the respective support 
12. In Figure 1 each projection extends to the left. The undersurfaces 14 of the 
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projections 13 all lie within a common plane which is perpendicular to the axis 
of the steering column 1. The under-surface 14 faces towards the steering 
column in a direction parallel to the axis of the steering column. The hub 3 of 
the steering wheel 2 is provided with a masking wall 15 which substantially 
sorrounds the side-^parts xyf the- housing 8.' 

The upper surface 9 of the housing 8 is provided with locking means in 
the form of an upstanding substantially diangular catch 16 having one face 
extending perpendicular to the upper surface 9 of the housing 8 and another 
face inclined at 45° thereto. 

An airbag unit 20 is provided comprising a housing 21 defming a cavity 
22. A gas generator 23 is received within the cavity 22 with part of the gas 
generator 23 protruding beneath the under-surface of the housing 21. The gas 
generator 23 is associated with an airbag (not shown) which is initially located 
in the cavity 22. The upper part of the cavity 22 is closed by a cover 24. The 
cover 24 extends, in a first extension 25, beyond one wall of the housing 21 
towards the sheathed outer part of the steering wheel 4. The cover also 
extends, in a second extension 26, beyond another wall of the housing 21 
towards the masking wall 15 canned by the hub 3. 

The part of the cover 24 located over the cavity 22 is provided with a 
line of mechanical weakness 27 to enable the cover 24 to open during inflation 
of the airbag. 

The under-surface 28 of the airbag unit 20 is provided with engagement 
means 29 adapted to engage the engagement means 1 1 carried by the hub 3 of 
the steering wheel 4. The engagement means 29 on the airbag unit 20 comprise 
a pluralit>' of depending legs 30 each canying a projection 31. The projections 
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31 extend parallel with the under-surface 28 of the airbag unit 20 in the 
opposite direction to the projections 13 of the engagement means 1 1 carried by 
the steering wheel 4. The upper surfaces 32 of the projections 31 lie within a 
common plane extending perpendicularly to the axis of the steering column 1. 
The upper surfaces 32 face away from the. steering column.in a direction 
parallel to the axis of the steering column. 

The airbag unit 20 is provided with a flexible extension 33 aligned with 
its under-surface 28. The flexible extension 33 carries locking means, 
corresponding to those carried by the steering wheel, in the form of a 
substantially triangular depending stop 34. The stop 34 has one face 
perpendicular to the under surface 28 of the airbag unit 20 and one face 
inclined at 45° thereto. 

When the airbag unit 20 is to be mounted onto the hub 3 of the steering 
wheel 4 initially the airbag xmit 20 is located in a position above the hub 3 with 
the engagement means 29 of the airbag unit 20 offset from the engagement 
means 1 1 earned by the hub 3, as shown in Figure 1 (a). 

Subsequently, the airbag unit 20 is moved in a direction parallel to the 
axis of the steering column 1. The protmding part of the gas generator passes 
thiough the opening 10 in the upper surface 9 of the housing 8. This is the 
condition illustrated in Figure 1 (b). 

Subsequently, the airbag imit 20 is moved in a plane perpendicular to the 
axis of the steering column 1 in the direction of arrow 35. This movement 
causes the upper surfaces 32 of the projections 3 1 of the engagement means 29 
earned by the airbag unit 20 to be brought into alignment and engagement with 
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the under-surfaces 14 of the projections 13 of the engagement means 1 1 carried 
by the hub 3 . 

During this movement the inclined surface of the stop 34 carried by the 
airbagr unit 20 engages the inclined surface of the catch 16 carried by the hub 3 . 
Further movement causes the inclined surface of the stop 34 carried by the 
airbag unit 20 to ride up the inclined surface of the catch 16 carried by the hub 
3 with the flexible extension 33 flexing. Subsequently, the flexible extension 
33 returns to its original state causing the perpendicular surface of the stop 34 
carried by the airbag unit to come into engagement with the perpendicular 
surface of the catch 16 carried by the hub. Thus the airbag unit 20 is secured in 
position. When the airbag unit 20 has been secured in position in this way, the 
first extension 25 of the cover 24 of the airbag unit 20 engages the sheath 7 
covering the outer part of the steering wheel 4 and the second extension 26 of 
the cover 24 of the airbag unit engages the masking wall 15 carried by the hub 
3. This is the condition shown in Figure 1 (c). 

When a vehicle, in which the airbag unit 20 is mounted, is subjected to 
an impact, the gas generator 23 is activated, inflating the airbag 1. The cover 
24 breaks in the region of the line of mechanical weakness 27, permitting the 
airbag to escape and become fully inflated. The airbag continues inflating and 
the fabric of the airbag has considerable momentum directed axially away from 
the steering wheel 4. When the airbag is fully inflated, this momentum applies 
a substantial force to the gas generator 23. The force is transferred to the 
engagement means 1 1 and 29 which are stiong enough to withstand the forces 
applied. 



Figure 2 illustrates an airbag arrangement similar to that shown in Figxire 
1. Similar parts are given like references and subsequently will not be 
redescribed. 

Ifi Figure 2a there is shown a steering Golumn 1 . The upper. part, of the 
steering column is received within a socket 40. The socket is carried on the 
under-surface of a plate 41 which extends perpendicular to the axis of the 
steering colunm 1. The plate supports two elongate blocks 42, 43 which are 
positioned adjacent to one anodier in the central region of the upper surface of 
the plate 41 forming a channel. The upper surface of the plate 41 is provided 
with at its extremities a plurality of electiical contacts 44, 45. The upper 
surface of the plate 41 also siqiports engagement means II comprising 
upstanding supports 12 each canying a projection 13 extending parallel to the 
upper surface of the plate 4L 

An airbag unit 20 is provided. The under-surface 28 of the airbag unit 
20 is provided with engagement means 29 adapted to engage the engagement 
means 1 1 carried by the steering wheel 4. The engagement means 29 comprise 
a pluiality of depending legs 30 each carrying a projection 3 1 which extends 
parallel with the undersurface 28 of the airbag unit 20. 

A spring 46 formed from steel strip or a similar material is provided. 
The spring has a linear central region 47. Adjacent each of the opposed ends of 
the spring the strip is bent upwards to form an inclination inclined at 45** to the 
horizontal The inclination terminates in a peak 48. Beyond the peak the spring 
strip is inclined downwardly, the inclined parts of the strip thus forming an 
inverted shape. Upon reaching the level of the linear part of the strip 
downwardly inclined part of the strip is provided with a cuived region forming 
an upturned lip 49. The spring is located with its central region 47 being 
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positioned berv\'een the two elongate blocks 42, 43 above the upper surface of 
the plate 41. 

When the airbag unit 20 is moved parallel to the axis of the steering 
C0lrann V to align the-engagement means 29 carried by the airbag unit with the 
engagement means 11 carried by the steering wheel, the peaks 48 of the 
inverted "V's" on the spring 46 come into contact with the undersurface 28 of 
the airbag unit. This is the condition as seen in Figure 2b. 

A subsequent movement in a plane perpendicular to the axis of the 
steering column 1 causes the engagement means 29 carried by the airbag unit to 
engage the engagement means 1 1 canried by the hub. 

A movement of the airbag unit 20 parallel to the axis of the steering 
column 1 will be effected against a spring force of 2-6 N provided by the 
spring, the movement will cause the upturned lips 49 of the spring 46 to come 
into contact with the electrical contacts 45 carried by the plate 41. This contact 
will complete an electric circuit and activate a horn. 

Figure 3 shows one prefened embodiment of an airbag arrangement of 
the type shown in Figure 2 to illustrate some details of that embodiment. 
Similar parts have been given like reference numerals and subsequently will not 
be redescribed. 

A stmt 50 is provided attached to the outer surface of one side of the 
engagement means 1 1 earned by the hub 3 of the steering wheel. The strut 50 
extends between the lower fixed end of the upstanding support 12 and the free 
end of the projection 13 which extends parallel the upper surface of the hub 3. 
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The engagement means 29 provided on the airbag unit 20 cany 
substantially triangular reinforcements 51 to reinforce the legs 30. Each 
reinforcement covers the entire width of the depending leg 30 of the 
engagement means 29 and extends from the junction between the depending leg 
30 and the projection 31 to. the. underrsurface 28 of the airbag unit,, fomiing aa 
inclined outer surface. 

Electrical contacts 45 (only one is visible in Figure 3) are provided. 
Each contact is mounted on a projection 52 which extends horizontally from 
the plate 41 adjacent to the engagement means 11 carried by the hub 3 of the 
steering wheel 4, The contacts 45 are aligned with the upturned lips 49 of the 
spring. 

A downward movement of the airbag unit from the position illustrated in 
Figure 3a along the axis of the steering column 1 will bring the engagement 
means 1 1 and 29 carried by both the airbag and the steering wheel into the 
aligned condition as shown in Figure 3b. In this aligned condition, the upper 
surface 32 of the projection 31 of the engagement means 29 carried by the 
airbag unit and the under-surface 14 of the projection 13 of the engagement 
means 1 1 carried by the steering wheel lie in adjacent planes. 

A movement of the airbag unit in a plane perpendicular to the steering 
column 1 will bring the engagement means 1 1 and 29 into the engaged 
condition shovm in Figure 3c. A subsequent movement in the same plane will 
bring one outside edge of the engagement means carried by the airbag unit into 
contact with the strut 50 joining the upstanding support and projection of the 
engagement means 1 1 carried by the steering wheel. Thus the strut prevents an 
excessive movement of the airbag unit. 
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A subsequent movement of the airbag unit parallel to the axis of the 
steering column 1 will bring the upturned lip 49 of the spring 46 into contact 
with the electrical contact 45 adjacent to the engagement means 1 1 carried by 
the steering wheel. A connection between the spring 46 and the electrical 
contact 45 will complete an, electrical circuit and activate a horn. 

Figures 4 and 5 illustrate another similar airbag unit arrangement and as 
such similar components have been given like reference numerals and 
subsequently will not be redescribed. 

The upper part of a steering column 1 is received within a cylindrical 
boss 2 forming part of the hub 3 of the steering wheel 4. The hub supports a 
series of radially extending spokes which terminate at the rim of the steering 
wheel. 

The hub 3 comprises a plate 53 with two parallel spaced-apart 
upstanding side walls extending parallel to the axis of the steering coliunn. The 
inwardly directed face of each of the two side walls 54, 55 is provided with a 
substantially 'U' shaped chaimel 56, having a base 57 and two opposed 
substantially planar side walls 58, 59, extending along the length of the wall, 
parallel to the upper surface of the plate and peipendicularly to the axis of the 
steering column 1. The side walls 58, 59 lie in spaced apart planes that are 
perpendicular to the axis of the steering column. The upper side wall 58 faces 
towards the steering column. Each lower side wall 59 is provided with an 
electrical contact 69. 

The side walls 58, 59 cany, adjacent to the end wall, a substantially 
triangular stop 64. The stop 64 has a face which extends perpendicularly to the 
inside surface of the side wall 58, 59 and a face which is inclined at 45° thereto. 
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An air bag unit 20 is provided. The airbag unit 20 comprises a 
substantially rectangular housing 21, the housing 21 containing an airbag (not 
shown) and associated gas generator 23. 

Two opposed walls of the airbag housing 21 each support a substantially 
rectangular flange 63 extending perpendicularly to the axis of the steering 
column. Each flange 63 is dimensioned to fit within the channel 56 provided 
on the inside face of one of the side walls 54, 55 of the housing 52. Each flange 
63 is provided on its under surface with an electrical contact 70. 

The airbag housing 21 is provided with a flexible extension 64 on each 
of its side walls 65, 66. The extension 64 extends substantially in aligrunent 
with the side wall, past the end wall 67 of the airbag housing 2 1 Each flexible 
extension 64 is provided with, on its outer face, adjacent its fi-ee end, with a 
substantially triangular stop 65. The stop 65 has one face 66 running 
perpendicular to the surface of the flexible extension 55 and another face 47 
inclined at 45 thereto. 

When the airbag unit 20 is to be duly fitted into the steering wheel 4, a 
spring 68 is inserted between the two side walls 54, 55 carried by the hub 3. 
The flanges 63 provided on the airbag unit 20 are aligned with the channels 56 
provided on the steering wheel 4. The upper surface of each flange thus lies in 
a plane which is perpendicular to tfie axis of the steering column, and faces 
away from the steering colunm. When the airbag unit 20 is moved in a 
direction peipendicular to the axis of the steering colunm 1, the flanges 60 
provided on the airbag unit 20 will engage the channels 56 provided on the 
steering wheel 4 and further movement will move the airbag unit 20 into a 
position where the flanges 60 are inside the channels 58. The upper surfaces of 
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the flanges 60 and the under-suiface of the upper side wall 58 of the channel 56 
are aligned and in adjacent planes. 

Continued movement in the same direction will cause the inclined 
face 67 of each of the stops 65 carried by the airbag unit 20 to come into - 
contact with the inclined face 62 of the respective catch 60 carried by the 
steering wheel 4. A subsequent movement will cause the inclined faces of the 
stops 65 carried by the airbag unit 20 to ride up the inclined faces of the 
catches 60 carried by the steering wheel 4 causing the flexible extensions 64 to 
flex.. After a further short movement the flexible extensions 64 will then flex 
back to their original positions so that the perpendicular faces of the stops 65 
carried by the airbag unit will engage the perpendicular faces of the catches 60 
on the hub thus securing the air-bag unit in position. 

A movement of the airbag unit parallel to the axis of the steering column 
1 will bring the under surface of the airbag unit 20 into contact with the spring 
68. Further movement in the same direction will compress the spring 68 
bringing the electrical contact 70 earned by the under surface of the flange 63 
into contact with the electrical contact 69 carried by the lower side wall 59 of 
the charmel 56, thus completing an electrical circuit to activate a horn function. 
The nature of the stops and catches pennit the movement of the airbag unit 
parallel with the axis of the steering column without the stops and catches 
being disengaged. 

During inflation of the airbag, the axially outwardly directed force 
which is applied to the gas generator will cause the upper surface of each of the 
flanges 63 carried by the airbag unit 20 to engage the under-surface of the 
upper side wall 58 of the channel 56, The flange and the side wall are 
sufficiently strong to withstand the applied load. 
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Although the described embodiments relate to the airbag unit 20 being 
mounted onto the hub 3 of the steering wheel 4 with a somewhat linear 
movement in a plane perpendicular to the axis of the steering column, it is to be 
understood that it would be possible to mount the airbag unit to the hub of the 
steering wheel with a substantially angular movement in a plan perpendicular to 
the steering column. 



CLAIMS 
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1. An airbag arrangement comprising: a steering wheel mounted by means 
of a hub to a steering column; an airbag unit having a housing, the housing 
containing a gas generator and airbag; engagement means on the hub of the 
steering wheel and co-operating engagement means on the airbag unit; the 
engagement means on the hub having faces which face towards the steering 
column in the direction of the axis of the steering column: the engagement 
means canied by the airbag unit having faces which face away from the 
steering column in the direction of the axis of the steering column; the 
engagement means carried by the airbag unit being adapted to be brought into 
engagement with the engagement means carried by the steering wheel, when 
the air-bag unit is mounted on the steering wheel with a movement in a plane 
perpendicular to the axis of the steering column. 

2. The airbag arrangement according to Claim 1 wherein locking means are 
provided to secure the airbag unit in position when mounted on the steering 
wheel. 

3. The air-bag arrangement according to Claim 1 wherein the locking 
means comprise two elements adapted to engage each other to secure the air- 
bag in position, the elements being earned respectively by the steering wheel 
and the air-bag unit, one element being canied by a flexible element to provide 
a snap action. 

4. The air-bag aurangement according to any one of the preceding Claims 
wherein the engagement means on the hub of the steering wheel comprise a 
plurality of upstanding supports, each canning a projection having an under- 
surface which extends perpendicularly to the axis of the steering column and 
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having said faces which face towaids the steering column and the engagement 
means on the air-bag unit comprise a plurality of depending legs, each carrying 
a projection having an upper surface which extends perpendicularly to the axis 
of the steering column and having said faces which face away from the steering 
column. 

5. The air-bag arrangement of Claim 4 wherein one set of engagement 
means are provided with struts extending from the free edge of each projection 
to the means carrying the projection. 

6. The air-bag arrangement according to any one of Claims 1 to 3 wherein 
the hub defines two spaced apart wails having channels therein, one side wall 
of each channel defining the engagement means on the hub of the steering 
wheel, and the air-bag unit is provided with engagement means in the form of 
flanges engageable with said channels. 

7. The airbag arrangement according to any one of the preceding claims 
wherein the movement in a plane perpendicular to the axis of the steering 
column is effected by sliding the engagement means carried by the airbag with 
respect to the engagement means carried by the steering wheel. 

8. The airbag arrangernent according to any of the preceding claims 
wherein the air-bag unit, when mounted on the steering wheel is moveable 
axial ly of the steering column, a spring being located between the airbag unit 
and the steering wheel to provide a spring force resisting the axial movement of 
the air-bag unit. 

9. The airbag arrangement according to Claim 8 wherein the spring force 
provided by the spring is 2 - 6 N. 
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10. The airbag arrangement according to Claim 8 or 9 wherein electrical 
constant means which fomi pait of an electrical circuit are provided, so that 
depression of the airbag unit against the spring completes an electrical circuit. 

11. An airbag arrangement substantially as herein described with reference 
to and shown in Figures 1 to 5 of the accompanying drawings. 

12. An airbag arrangement substantially as herein described with reference 
to and as shown in Figure 2 of the accompanying drawings. 

13. An airbag arrangement substantially as herein described with reference 
to and as shown in Figure 3 of the accompanying drawings. 

14. An airbag arrangement substantially as herein described with reference 
to and as shown in Figures 4 and 5 of the accompanying drawings. 

15. Any novel feature or combination of features disclosed herein. 
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